The title compound, Ag 2 Zn 2 Fe(VO 4 ) 3 , has been synthesized by solid-state reactions and belongs to the alluaudite structure family. In the crystal structure, four sites are positioned at special positions. One silver site is located on an inversion centre (Wyckoff position 4b), and an additional silver site, as well as one zinc and one vanadium site, on twofold rotation axes (4e [ZnO 6 ] octahedra so as to form infinite chains parallel to [101]. These chains are linked through VO 4 tetrahedra by sharing vertices, giving rise to layers extending parallel to (010). Such layers are shared by common vanadate tetrahedra. The resulting three-dimensional framework delimits two types of channels parallel to [001] in which the silver sites are located with four-and sixfold coordination by oxygen.
Chemical context
The crystal structure of the mineral alluaudite with general formula A(1)A(2)M(1)M(2) 2 (XO 4 ) 3 was determined nearly fifty years ago by Moore (1971) . In the structure, the two A sites can be occupied by mono-or divalent cations of medium size, and the M(1) and M(2) sites can accommodate di-or trivalent cations, which are generally transition metals and are octahedrally surrounded. The specific feature of the alluaudite structure is the existence of two channels parallel to [001] in which the A-site cations are located. As a result, alluauditetype compounds can exhibit electronic and/or ionic conductivity (Hatert, 2008) . In addition, alluaudite-type compounds have been reported as materials for fossil energy conversion, as sensor materials and storage energy materials (Korzenski et al., 1998) , and as materials used in catalysis (Kacimi et al., 2005) . Accordingly, the synthesis and structural characterization of new alluaudite-type phosphates and vanadates within pseudoternary A 2 O/MO/P 2 O 5 or pseudo-quaternary A 2 O/MO/Fe 2 O 3 / P 2 O 5 systems using hydrothermal or solid-state reactions was the focus of our current research. Obtained phases are, for example, NaMg 3 (HPO 4 ) 2 (PO 4 ) (Ould Saleck et al., 2015) , Na 2 Co 2 Fe(PO 4 ) 3 (Bouraima et al., 2015) or Na 1.67 Zn 1.67-Fe 1.33 (PO 4 ) 3 (Khmiyas et al., 2015) . We have also succeeded in preparing the first vanadate-based alluaudite-type phase (Na 0.70 )(Na 
Structural commentary
The principal building units of the crystal structure of the new member of the alluaudite-type family are represented in Fig. 1 . All atoms are in general positions except for four atoms that are located on special positions. Ag1 is located on an inversion centre (Wyckoff position 4b), and Ag2 as well as Zn2 and V2 are located on twofold rotation axes (4e) of space group C2/c. The M2 site is in a general position (8f) (Fig. 2) . These chains are linked via the vertices of VO 4 tetrahedra into layers parallel to (010), as shown in Fig. 3 . Adjacent layers are linked by V1O 4 tetrahedra into a three-dimensional framework structure that delimits two types of channels in which the Ag I cations reside (Fig. 4) The principal building units in the structure of the title compound. Displacement ellipsoids are drawn at the 50% probability level. [Symmetry codes: four oxygen atoms, whereas the Ag2 site in the second channel is surrounded by six oxygen atoms.
The calculated bond-valences sums (Brown & Altermatt, 1985) of the atoms in the structure are in the expected ranges for Ag I , Zn 
Database Survey
Over the last twenty years, many synthetic alluaudite-type phosphates, arsenates, sulfates and molybdates have been reported, such as NaMnFe 2 (PO 4 ) 3 used as the positive electrode in sodium and lithium batteries (Trad et al., 2010; Kim et al., 2014; Huang et al., 2015) , Na 2.44 Mn 1.79 (SO 4 ) 3 used as a potential high-voltage cathode material (ca 4.4 V) for sodium batteries (Dwibedi et al., 2015) , K 0.13 Na 3.87 Mg(MoO 4 ) 3 as a promising compound for developing new materials with high ionic conductivity (Ennajeh et al., 2015) , or NaZn 3 (AsO 4 )-(AsO 3 OH) 2 (Ðord -ević et al., 2015) . Zn:Fe:V = 2:2:1:3 and put into a platinum cruicible. After different heat treatments at lower temperatures to remove water and other voliatile gaseous products, the reaction mixture was melted at 1033 K for 30 minutes, followed by slow cooling with a 5 K h À1 rate to room temperature. The resulting product contained parallelepipedic orange crystals corresponding to the studied title vanadate. In addition, small blocklike crystals with poor quality and unidentified by X-ray powder diffraction were present.
Synthesis and crystallization

Refinement
Crystal data, data collection and structure refinement details are summarized in Table 1 . The remaining maximum and minimum electron density peaks in the final Fourier map are 0.40 Å away from Fe1 and 0.62 Å from Ag1, respectively. Due to charge neutrality, sites Zn1 and Fe2 were modelled as statistically occupied, assuming a trivalent oxidation state for the iron site. (Farrugia, 2012) and DIAMOND (Brandenburg, 2006) ; software used to prepare material for publication: publCIF (Westrip, 2010) .
Disilver(I) dizinc(II) iron(III) tris(orthovanadate)
Crystal data Extinction coefficient: 0.00163 (6)
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å
